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Descriptive Memory^-i— 
Of the Invention Patent- 



On- 



A Method to Induce Neovascular Proliferation and TlsuJar Regeneration 

Applied b y — 1 1 

Bio Sidus S. A. and Fundadon Universitaria Dr. Ren6 G. Favaloro. 

For the term of 20 years. - 

There follow the logotypes con-esponding to BIO SIDUS and UNIVERSIDAO 

FAVALORO - Buenos Aires - Argentina. — 

A Method to Induce Neovascular Proliferation and Tisutar Regeneration 

Technical description of the invention ____ 

The present invention relates to a method to induce neovascular proliferation 
and Osular regeneration using the vascular endothelium growth factor (VEGF). 
Particutariy, a method for in vivo localized Induction of neovascular proliferation 

and tissue reoeneration in mammals through the use of VEGF. • 

Technical field of the invention 

Tliis invent] on refers to a method for stimulating levascularization and tisalai 

Tttgeixcr^ion. — . — — " 

Baclcground of the Invention -~ ■ — ... ■■■ 

The ischemic cardiopathy is the main cause of morbidity and mortality. The 
epidemiological and sodoeconomical impact of the coronary heart disease Is 
remarkable. In 1990 this pathology caused about 6.3 million deaths worldwide. 
See Mun^y ef bI, Lancst. 3'49.-269-276 (1997). Developing countries are 
particularly affected by this disease showing a relative excess of 70% if 
compared to developed countries. See Reddy, ef a/.. Circulation. 97:596:601 
(1998). In Argentina, ischemic cardiopathy is the first mortality cause, with an 
incidence of approximately 30%, trend which tends to remain stable since 1980. 
For the- etary group older than 65 years, this rate reacties almost 40%. See 
programa Nadonal de Estadistlcas de Salud (National Program of Health 
Statistics), Series 5. Number 38 (1994). ~ 
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I. Applicant 
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2) Identity Document ■■ 

Marital Status: — . 



Spouse's Name: ____ ______ 
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Aires - Argentina.- — — 
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6) Title of invention: Method to Induce Neovascular Proliteration and Tissue 
Regeneration. ~ 

7) Type of patent: . — — 
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b) Additional to Patent No.: — ; 

8) Act 1 7.011 . Priority Dale: 

Country: . _______ 

No. ; _ 
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The vascular endothelium growth factor (VEGF) Is a protein produced by skeletal 
muscle cells, sihboth muscle cells, ovarian corpus luteum cells, tumor cells, 
fibroblasts and ca'rdiomyocytes. Unlike other growth factors, VEGF is secreted by 
the cell producing it See Thomas, J. Biol. Chem. 27f.^03-606 (1996); Leung, ef 
cuMBO Science. 246:1306-1309 (1989). In norv-malisnanl tissues. VEGF human 

iBucAi»i£6 gg^g expressed in four isofomns secondary la post-transcriptional altemattve 
splicing, producing proteins with dWerent numbers of aminoacids. To present, 
VEGF proteins of 121. 165, 189 and 206 aminoacids, with a molecular weight 
ranging horn 34|to 46 kD are known. See Tischer, ©f a/., J. Biol. Chem., 
26$: 11 947-1 19541 (1991); Fen^ra, ef a/., J. Cell. Biochem, 47:211-218 (1991). — 
VEGF specific receptors are VEGFR-1 (fIt-1), VEGFR-2 (KDR/nk-1) and VEGFR- 
3 (fit-*). See Dei Vries. ef a/.. Sdence, 254:989-991 (1992): Ternian, ef a/.. 
Biochem. Blophys. Res. Commun., 787:1579-1586 (1992); Gallant, ef a/.. 
Genomics. f3:475-478 (1992). Due to the localization of these receptors that are 
apparently predominant in endothelial cells, VEGF has been described as 
specifically selective for these cells. VEGF bioinactivity on non-endothelial cells 
has been posedi See Jakeman, ef a/., J. Clin. Invest.. 89:244-253 (1992);. 

Ferrara, ef a/., Endocr. Rev., 78:4-25 (1997); Thomas, ef a/., supra (1996). 

VEGF therapeutical administration represents an important challenge. VEGF can 
be administered . as a recombinant protein (protein therapy) or by VEGF- 
encoding gene transfer (gene therapy). See Safi. ef at. J. Mol. Ceil. Cardiol.. 

29:231 1-2325 (1 997); Simons, ef al., arculatloii. 702:E73-E86 (2000). 

Protein therapy has relevant disadvantages. The extremely short mean life of the 
protein, conditions therapy to the administrat'on of high or repeated doses to 
achieve the desired therapeutic effect See Simons, ef al.. supra (200O); 
Takeshita. ef aJ., arcula&in 90:11228-234 (1994), Furthermore, intravenous 
administration of high doses of VEGF protein is known to produce serious 
refractary hypotension. See Henry, ef al.. J. Am. Coll. Cardiol., 3f:65A (1998); 
Horowitz, ef al.. Arterioscl. Thromb. Vase. Biol, f 7:2793-2800 (1997); Lopez, ef 
al.. Am. J. Phisiol. 273;H 1317-1323 (1997). To avoid problems related to protein 
therapy, the use of gene therapy with genomic DNA encoding (or VEGF has 
been described. See Mack, ef a/.. J. Thorac. Cardiovasc. Surg. 775:168-177 
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synthesized for ai Umited periad. of approximately two weeks. According to 
expflrimental studies, sustained expression during this limited period is 
necessary and sufTlcient to trigger off the angiogenic process. Based on these 
advantages, several research groups have studied the therapeutic effects of 



ischemia. These approaches have yielded positive results. See Magovern, Ann. 
Thorac. Surg.. 62:425^34 (1996); Mack, et a/., supra (1998); Tio. ef al., supra 

(1999) ; Walder, etal.. J. Cardiovasc. Pharmacol., 27:91-98 (1996); Takeshita, ef 
al.. Lab. Invest, 75.487-501 (1998); iVIack. ef el.. Gen. Vase. Sutg., 27:69&-709 

(1998); Tsurumi. e( a/.. Circulation. 94:3281-3290 (1996). 

Gene therapy has proved to achieve the desired effect v^ithout the 
inconveniences related to protein therapy. However, adenoviral gene therapy 
may induce inflammatory or systemic Immune reactions, especially when 
administared in repeated doses. This represents a significant limitation to this 
kind of therapy. See Gilgenkrantz. ei al.. Hum. Qene Ther.. 6:1265-1274 (1995); 
Dewey, ef al., Nat. Med., 6:1256-1263 (1999); Werston, et al., J. ViroL 72:9491- 
9502(1998): Hollon. Nat. Med.. 6:6 (2000), Chang, ef al., Nat. Med.. 5:1143- 
1149 (1999); Byrnes, ef al., J. Nerosci., 76:3045-3055 (1996). According to 
recent s tudies. p lasmid g ene t herapy d oes n ot h ave t hese d Isadvantages a nd 
can be administrated safely In repeated doses. See Simons, et al., supra 

(2000) .- '■ 

V/E6F systemic administration has been associated to the potential risk of 
Inducing undesired angiogonesis in peripheral tissues. See Folkman, Nat. Med., 
t:27-31 (1995); Liotta. et al.. Cell. 64:327-336 (1991); Lazarous. ef al.. 
OroulaUan. 94:1074-1082 (1996): Ferrara, Sreasf Cflrtcer Res. Tneaf.. 36:127- 
137(1995); Ferrara, Lab. Invest.. 72:615^18 (1995); Aiello, ef al.. N. Eng. J. 
Med.. 33f:1480-1485 (1994); Adams, ef al.. Am. J. Ophthalmol.. 7 78:445-450 
(1994); Inoue. ef gl.. Cirouiation. 95:2108-2116 (1998); Simons, ef ai. supra 
(2000). Regarding site specificity and lower risk of systemic exposure. It is under 
discussion which kind of therapy is more efficient These effects are probably 
more related to the route of administration than to the nature of the therapy, it 
has been suggested that kical administration diminishes the risk of undesired 




gene therapy using angiogenic factors In experimental models of heart and limb 
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adaptative advantage since it is invoWed in the vasomotor tone regulation. 
Vascnjlar smooth musde maintains a t>3sal vascular tone and pemiits self- 
regulation u pon variations on bbod flow a nd pressure. It has been suggested 
that the absence of smooth muscle layer Is related to vessel collapse. See 
"Angiogenesis and Cardiovascular Disease", Ware. Ed. (Oxford University Press 

Inc.. NewYork. USA.. 1999). p. 238-261.-— ____ 

Acute myocardial infarction is consequent to coronaiy heart disease with the 
worst short and long-term prognosis. See Bolognese, et at., Am. Heart J.. 
738:379-83 (1999); Mehia. et al.. Herz, 25:47-60 (2000); Hessen. et al. 
CanJiovasc. Clin., 20:283-318 (1989); Jacoby, et el., J. Am. Coll. Cardiol., 
20:736-744 (1992): Rosenthal, ef al.. Am. Heart J., ^09:865-876 (1985). This 
condition results frequently in a significant loss of myocardial cells, reducing the 
myocyte mass. It is known in the art that cardiomyocytes of human and human- 
like species like pigs, presen/e their ability to replicate DNA. Nevertheless they 
seldom multiply generating daughter cell. In most cases, these cells are not 
capable of progressing in the cell cyde and entering into M (mitotic) phase. See 
Kajsutra. ef a^., PIroc. NaO. /Icatf. 5ci USA. 95:8801-8805 (1998); Pfizer ef al.. 

Curr. Top. Pathol.. 54:125-168 (l97l).— 

The inability of cardiomyocytes to replicate properly precludes the necessary 
replacement . of myocardial tissue in upper animal species. Consequently, 
myocardial function is diminished because the infarcted area is replaced t>y 
fibratic tissue without contractile capacity. In addition, the caidiomyocytes 
become hypertrophic and develop polyploid nuclei. See Heiiget. ef al., 
Canliovasc. Res. 36:45-51 (1997); Textbook of Medical Physiology". 9th Ed., 
Guyton ef a/.. Eds. Mc Graw-Hill Interamericana. Mexico. 1997), p. 276-279, 

280-284. 

Attempts have been made to restore myocanliocytes loss vwth other cells, as 
eutologous sattelite ceBIs and allogenic myoblasts. To present, these attemps 
have not been much successful. See Ctorfman. ef. a/., J. Thorac. Cardiovasc. 
Surg.. 716:744-751 (1998): Muny, et. al.. J. Clin. Invest. 98: 2512-2523 (1996); 
Leor. et al.. Circulation, 94: Suppl. 11-332-11-336 (1996); Ren-Ke. et al.. Cirv. 
fies.. 78: 283-288 (1996). 
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tissue loss with autologous myocardiaf tissue and would Increase myocardial 
perfusion, diminishing the motbidity and nnortality rates associated to left 
ventricular remodeling and ischemic heart disease. See Bolognese, e( al., supra 

(1 999). 

Lack of mitotic capacity precludes the increase of the number of cells 
(hyperplasia) in front of other noxas. In these cases, the adaptive response of 
human and porcine myocardlocytes is the cell volume increase. Therefore, in 
certain pathologies (for instance hypertensive hypertrophy, dilated 
caedlomyopathy, etc.) myocardlocytes are also markedly hypertrophc and 
polyploid. See Pfizer. Cutr. Top. Pathol.. 54:125-168 (1971); Adier, etal.. J. Mol. 
Cell. Cardiol., t8:39-53 (1986). In most cases, this cell adaption is not enough. 
Besides, progressive myocardiac hypertrophy increases oxigen and nitrogen cell 
demand, thus reducing subendocardial perfusion, even in absence of coronary 
occlusion. Finally, the combination of these factors leads to myocardial function 
detriment. See Textbook of Medical Physiology'. 9*^ Ed, supra. P. 276-279, 307- 
308 An ideal method should induce complete mitosis of these hypertrophic and 
polyploid cells resulting in smaller and t>etter-perfused daugther cells thus 

reducing the progresstan of cardiomyopathy towards heart failure. 

Diagrams.- • — 

Rg. 1 illustrates the Stress tolerance index. Pre and post-treatment mean values 
for Group l-T (VEGF) and Group l-P (Placebo) are compared. It is obsen/ed that 
Group l-T post-treatment value is higher than the same group pre-treatment 
value and than Group l-P pre and post-treatmnet values. Paired comparisons 
show: 1) absence of statistically significant differences between pre and post- 
treatment indexes for Group l-P and 2) presence of statistically significant 
differences between pre and post-treatment indexes for Group l-T. Non-paired 
comparisons between groups show: 1) absence of statistically significant 
differences between pre-treatment indexes for Group l-T and Group l-P and 2) 
presence of statistically significant differences between post-treatment Indexes 

for Group l-T and Group l-P, 

Fig, 2 illustrates the perfusion improvement Index. Mean values for Group l-T 
(VEGF) and Group I-P (placebo) are compared. The value for Group l-T is 
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value for Group l-T (VEGF) is significantly higher than the value for Group l-P 

(placebo). 

Fig. 5 shows the mitosis density mean value for the area under risk. The value 

for Group l-T (V£GF) is significanty higher than the value for Group l-P 

(placebo).- — 

cuMBO Fig. 6 represents the genomic DNA transcription cuive (mRNA) for Group l-T 

p 2A1» ^ Individuats estimated by RT-PCR.~- 

-Cop- Fo* ' 

Fig. 7 Illustrates the metaphase of a cardiomyocyte from a Group l-T individual. 

The arrow points at the condensed chromosome aligned on the metaphase plate 

and the mitotic spindle.. • — — — — 

Fig. 8 illustrates the telophase of a cardtomyocyte from a Group l-T individual. 

Sarcomeric striations are clearly visible. _____ 

Fig. 9 illustrates the mitotic process of two adjacent cardiomyocytes. The 

boundary b etween the candiomyocytes is distinguishable. The integrity of both 

cardiomyocytes is dearly observed. 

Figs. 10 and 11 illustrate blood vessels with smooth muscle layer proliferation 
(anglogenesis) in myocardial tissue. Vascular smooth musda was Identified with 

alpha-actin immunohistochemical stain. 

Deposit — - 

Plasmid pUVEK15 was deposited on November 13, 2000. under access number 
DSM 13833 at the DSMZ - Deutsche Sammlung von Mikroorganismen und 
ZellkuJturen, Mascheroder Wag IB, D-38124 Braunschweig, Federal Republic of 
Gemiany. — 



Doscription of the Invention— 



One advantage of the present invention is the secure and efficierit induction of 
neovascular proliferation in hypoperfused and nomnoperfused tissues. By 
utilizing the claimed method, it is possible to stimulate the neofbrmation and 
growth of. vessels and smooth and striated muscular cells. The method is 
particularly useful for inducing revascularization in patients with ischemic heart 
disease. The daimed method Is characterized for the absence of adverse side 

effects related to the systemic exposure to angiogenic factors in high doses. 

Another advantage of the present invention is the regeneration of myocardial 
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Another advantage of this invenUon is its potential use to effectively and 
efficiently revascularizate the myocardyum in transplanted patients with chronic 
graft rejection and diffuse coronary disease. The claimed method would restore 
the impaired perfusion in these patients who are frequently not eligible for 

conventional revascularization methods.-— — 

An additional poier^tial advantage of the present invention is its use for 
increasing perfusion in ischemic tissues of patients with diabetes-related micro 
and macroangiopathy. The claimed method may reduce chronic complications 
associated to diabetes Such as diabetic neuropathy, ischemic heart disease, 
peripheral artery disease and severe limb ischemia, among others. See 
Schratzbergw, at a/., J. Clin. Invest., 707:1083-1092 (2001); Rivard, et a/.. 
Circulation 96 SuppI 1: 175 (1997); Rivard. et al.. Am. J. Pathol.. 154: 355-363 

(1 999). 

One of the advantages of the claimed method is its higher safety when used 
along with minimally invasive procedures of percutaneous intramyocardial- 
transendocardial administration. This administration is achieved by accessing to 
the left ventricular chamber through a catheter mediated endovascular approach. 
This type of administration may be assisted by an electromechanical mapping of 
the left ventricle. In this way the morbilify and mortality associated to open-chest 

surgery Is significantly diminished. 

The present invention refers to a metfiod for Inducing neovascular proRferation 
and tissue regeneration characterized for the administration of a nucleotide 
sequence encoding for the active she of a polypeptide that includes the amino 
acid sequence SEQ. ID. No. 1. In an embodiment of the present invention, a 
nucleotide sequence encoding for a polypeptide whose amino acid sequence is 
SEQ ID No. 1 is administered. In another embodiment of the present invention, 
the active site of a polypeptide including the amino add sequence SEQ ID No. 1 
Is administered. In another embodiment of the present Invention, a polypepfde 
including the amino acid sequence SEQ ID No.. 1 is administered. The 
nucleotide sequence utilized according to the present invention may be genomic 
ONA. cDNA and messenger RNA. Preferably, the nucleotide sequence is 
genomic DNA. ____ 
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skeletal striated muscle cells type I and type II, vascular smooth musde cells and 
non-vascular smooth muscle ceils and myoeprthelial cells. More preferably, the 

muscle cells utilized are cartliomyocytes. 

The claimed mQtriod is characterized for inducing vascular proliferation. 
Preferably, the induced vascular proliferation is localized In the sfte of 
administration of the inducing agent. More preferably, the site of administration is 

the myocardium. — 

The claimed method is characterized for inducing localized angiogenesis both in 
vivo and ex vivo. Preferably, angiogenesis is localized at the administration site 
of the inducing agent IVIore preferably, the site of administration is the 
myocardium. In an embodiment of the present invention, angiogenesis is 
induced in nomioperfused tissue, either /n vivo, in vitro or ex vivo. In another 
embodiment of the present invention, angiogenesis is induced In ischemic tissue, 
either in vivo. In vitro or sx vivo. Preferably, the claimed method induces 
angiogenesis in hypoperfused myocardial tissue, either in vivo, in vftmand ex 
vivo. Hypoperfused myocardial tissue may be ischemic, viable, hibernated, 
stunned, preconditioned, injured, infarcted, non-viable, fibrosed and necrosed. 
More preferably, the claimed method induces angiogenesis in i/iVo in 

hypoperfused myocardial tissue. — — — — — — 

The daimed method is also characterized for inducing arteriogenesis in vivo, In 
vitro and ex vivo. Preferably, arteriogenesis is localized at the site of 
administration. More preferably, the site of administration is the myocardium. In 
an embodiment of the present invention, arteriogenesis is induced in 
normoperfused tissue in vivo, in vitro and ex vivo, in another emfaadiment of the 
present invention, arteriogenesis is induced in ischemic tissue, in vivo, in -vitro 
and ex vivo. Preferably, the claimed method induces arteriogenesis in 
hypoperfused myocardial' tissue in vivo, in vitro and ex wVo. Hypoperfused 
myocardial tissue may be ischemic, viable, hibernated, stunned, preconditioned, 
injured.' infarcted, non-viable, fibrosed and necrosed. More preferably, the 
claimed method induces arteriogenesis in hypoperfused myocardial tissue in 

vivo.——— — 

The claimed method Is also characterized for inducing vasculogenesis in vivo, in 
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myocaitiial tissue may be ischemic, viable, hibernated, stunned, preconditionBd, 
injured, nan-viable, infarcted, necrosed and fibrosed. More preferably, the 
claimed method induces vasculogenesis in hypoperfused myocardial tissue in 

vivo. 

The claimed method is also characterized for inducing lymphangiogenesis in 
vivo, in vitro and ex vivo. Preferably, lymphangiogenesis is localized in the site of 
administration. More preferably, the site of administration is the myocardium, (n 
an embodiment of the present Invention, lymphangiogenesis is induced in 
normoperfused tissue, in vivo, in vitro and ex vivo. In another embodiment of the 
present invention, lymphangiogenesis i s i nduoed in ischemic tissue. In vivo, in 
wfro and ex wVo. PreferHbly, the claimed method induces lymphangiogenesis in 
hypoperfused myocardial tissue, in vivo, in vitro and ex vivo. Hypoperfused 
myocardial tissue may be ischemic, viable, hibernated, stunned, preconditioned, 
injured, norvviable. infarcled, necrosed and fibrosed. More preferably, the 
claimed method induces lymphangiogenesis in hypoperfused myocardial tissue 

Iff j^j^o. — — — — . — — 

The claimed method is also characterized for inducing mitosis in vivo, in vitro and 
ex wvo. Preferably, mitosis is induced locally at the site of administration. More 
preferably, the site of administration is the myocardium. In an embodiment of the 
present Invention, mitosia is induced in normoperfused tissue, in vivo, in vitro and 
ex vivo. In another embodiment of the present invention, mitosis is induced In 
ischemic tissue in vivo, in vitro and ex vivo. Preferably, the claimed method 
induces mitosis in hypoperfused myocardial tissue, in vivo. In vitro and ex vivo. 
Hypoperfused myocardial tissue may be ischemic, viable, hibemated, stunned, 
preconditioned, injured, non-viable, infarcted, necrosed and fibrosed. More 
preferably, the claimed method induces mitosis In hypoperfused myocardial 

tissue in vivo.- — — - — _____ 

The claimed method is also characterized for inducing tissue regeneration in 
vivo, in vHro and ex vivo. Preferably, tissue regeneration is induced locally in the 
site of admihistratian. More preferably, the site of administration is the 
myocardium. In an embodiment of the present invention, tissue regenerafion is 
induced in nonnoperfused temtory. in vivo, in vHm and ex vivo. In another 
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In an embodiment of the present inventon. the codifying nucleotide sequence is 
operably linked lo a vector. In an embodiment of the dalmed method, the vector 
is a viral vector such as adenovirus, adeno-^ssodated virus, retrovims and 
lentiviois. In another emtjodifnent of the present method, the vector is a plasmid 
vector. More preferably, the plasmid vector is pUVEKlS. In another embodiment 
of the present invention, the nucleotide sequence is transported by a liposome. 
In an embodiment of the present invention, the inducing agent is contained in a 
proper pharmaceutieal compound. The pharmaceutical compound containing the 

inducing agent is administered to the receptor in sufficient doses.- 

». cuMDQ The phannaceutical compound used accx>nding to the present invention may be 
"cftS'f^aa administered by intravenous, intracoronary. intra-aortic, intrafemoraU 
intrapopltteal, Intrapedialfs, intra-posterior tibialis, intracarotideai and intraradialis 
routes. The pharmaceutioal oompound may be also administered by 
intrapericardial, intraperitoneal, intra-amniatic. Intrapleural, Intramyocardial- 
transepicardial, intramyocardial-transendocardial, Intra-peripheral musde. 
subcutaneous, intraspinal, and intracardiac (intra-atrial and intraventricular) 
routes. In addition, the indudng agent may be administered by sublingual, 
inhalatoiy, oral, rectal, periadventitial, perivascular, topical epicardial, topical 
epidermal, transdemial, ophthalmic routes or through the conjuncbval. 
nasopharyngeal, bucopharyngeal, laryngopharyngeal, vaginal, colonic urethral 
and vea'cal mucoses. PrefeiBbly, the indudng agent Is administered by 
intramyocardlal'transepicardial and intramyocardial-tnansendocardlal injections. 
More preferably, the Indudng agent is administered by intramyocardial- 

transepicardial injection. 

In an embodiment of the present invention, the inducing agent is preferably 
injected perpendicular to the plane of injection area. In another embodiment of 
the present invenfon. the inducing agent is injected in parallel to the plane of the 
area of injection. In another embodiment of the present invention, the inducing 
agent is. injected in an oblique angle in relation to the plane of the injection area. 

Preferably, injections are homogeneously distributed In the area of Injertion. 

As used herein, "inducing agent* is defined as genomic ONA, cDNA or 
messenger RNA encoding for the VEGF active site. "Inducing agent" also 
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As used herein, "area under risk" means the myocardial area irrigated by the 

circumflex coronary artery. — 

As used herein, "arteriogenesis" is defined as the development of blood vessels 

with smooth muscle media layer. — 

As used herein, the term "underdifferentiated cells* is defined as any pluripotent 
cell with the capaoity of originating cells with a different phenotyplc profile, but at 
the same time they may originate other pluripotent cell. These cells show 

a, CUMBO 

puauw^iMLEs chaiacteristics that are different from all known cell profiles constituing adult 
i7.cap.F6a. tissues. "UndertJifferentlated cells" include, but are not limited to, stem cells, 
mesenchymatous cells, hemangioblasls. angioblasts, and hematopoietic 

precursor cells. — 

As used herein, the term "underdifferentiated cells" is defined as any ceil having 
chaiacteristics which are inherent to its phenotypic profile but which at the same 
time may Originate cells having a different phenotypic profile. 
"Underdifferentiated cells' indudss, but are not limited to. fibroblasts, myoblasts, 
osteoblasts, precursor endothelial cells, skeletal muscle satellite celts, and neural 

tissue glyal cells. — 

As used herein, "paired comparison" refers to the statistical comparison of the 

same group of individuals at different evolutive times.^ — _ — 

As used herein, *non-paired comparison' refers to the statistical comparison 

between hwo different groups of individuals at the same time. — — 

As used herein, 'phamnaceutical compound* refers to a solvent, adjuvant or 
excipient used to administrate an Inducing agent. "PharmaceuUcal compound" 
includes any solvent, dispersion media, aqueous, gaseous solutions, 
antibacterial and antifungal agents, isotonic agents, either absorption delayer or 
accelerator agents, or similar substances. The use of said substances In the 
administration of pharmaceutical active compounds is known in the art Except 
when a conventional substance or agent is not compatible with the inducing 
agent, its use in the pharmaceutical compounds is contemplated. Supplementary 
active ingredients may also be incorporated to the pharmaceutical compound 
utilized in the present invention. "Pharmaceutical compounds" include, but are 
not limited to. inert solkl fillings or solvents, stenle aqueous solutions and several 
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cases, the formulation should be sterile. The formulation may be fluid to facilitate 
syringe dispensation. The formulation should also be stable under manufacturing 
and storage conditions and should be preserved against the contaminant action 

of microorganisms such as bacteria, viruses and fungi, -— — — . 

As used herein, 'length density index" refers to a vascularization parameter for a 
hystopathologically studied tissue, according to a methodology already 
described. This parameter was designed to quantify vessels arranged in any 
variety of orientation. The method for calculating this index is known in the art. 

J-^CUMBO See Anversa et bI., Am. J. Physiol.. 260: H1552-H1560 (1991); Anveisa ef al.. 

^V=p"f«o. Afn- J- Physiol.. 267: H1082-H1073 (1994), 

As used herein, "mitotic density" refers to the quotient of the number of mitosis 

per 10* eardiomyocyte nuclei. ; '■ — — — 

As used herein, 'sufficient dose* is defined as a quantity of the inducing agent, or 
of the pharmaceutical compound including the inducing agent, adequate to attain 
the specified function. In ttie context of the present invention, 'sufficient dose" 
refers to a quantity of the Inducing agent, or of the phannaceutical compound 
including the inducing agent, adequate to produce one or more of the foHotwing 
results: the induction of angrogenesis, arteriogenssis. vascutogenesis. 

lymphanglogenesis or mitosis in eukaryoiic cells. ■ 

As used herein, "stress tolerance index' is defined as the arithmetical drfference 
between the percentual perfusion value (stress) and the percentual perfusion 
value at rest This index is calculated in post-4reatment and pre-treatment 

situaCons. — 

As used herein, "perHislon improvement indejf refers to the arithmetical 
difference between the post-treatment stress tolerance index and the pre- 

treatment stress tolerance index.-—— 

As used herein, "post-treatment stress tolerance index" is defined as the 
arithmetical difference between the post-treatment perfusion value during 
pharmacological challenge (stress) and tiie post-treatment percentual perfusion 

value at rest. — — — 

As used herein, "pre-treatment stress tolerance index' is defined as the 
arithmetical difference between the pre-treatment perfusion value during 
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VEGF as a vascular proliferation stimulator. ■ 

As used herein, "lymphangtogenesis' is defined as the development or 

proliferation of lymphatic vessels. — = 

As used herein, "localized' is defined as the restricfion of the response of an 

Inducing agent to the anea of interest. — — ■ — 

cuMBO As used herein, "mammal" is defined as a hot blooded vertebrate animal whose 

UCA INSLES 

caD?Faci. Rfogeny is fed with milk secreted by its mamnral glands. The term 'mammal" 

includes, but is not limited to. rats. mice, rabbits, dogs, cats, goats, sheep, cows. 

pigs, primates and humans.— 

As used herein, "mitosis" refers to the cell division process. 

As used herein, "neovascular proliferation' Is defined as an increase of a tissue 
vascularization due to the expansion of the existing vascular bed or to the 
formation of new vascular beds. Neovascular proliferation includes angiogenesis. 

arteriogenesis, vasculogenesis and lymphangiogenesis. 

As used herein, 'vasculogenesis" Is defined as the vascular development of 

btood vessels derived from undifferentiated or underdifferenfiated cells. 

As iised herein. "VEGF" is defined as any vascular endothelial growth factor. 
-VEGF* includes, but is not limited to, the VEGF variants A. B, C. D, E and F. 
See etamawy. et bL, Curr. Opin. CatdksL, t4.-51 5-522 (1939); Neufeld. 6t ah, 
Prog. Growth Factor Res.. 5:89-97 <1 994); Olofsson, ef a/., Pfoc, Nail. Acad. Sd. 
USA. 93:2576-2581 (1996); Chilov. &t al.. J. Bhl. Chem., 272:25176-25183 
(1997); Olofseon. eral.. Curr. Opin. ^tBChnol., 10:528-535 (1999). The VEGF A 
variant includes, but is not limited to. isofbrms VEGFi.,21, VEGFi.ms. VEGFvibb 
and VEGFv^e. The SEQ ID No. 1 illustrates an example of isofonm VEGF1.165. 
See Tischer. ef al., J. Biol. Chem.. 266:11947.11954 (1991): Poltorak. et al.. J. 
Biol. Chem., 272:7151-7158 (1997). The temi VEGF" also includes the vascular 
permeability fector or vasculotropin (VPF). See Keck, ef al., Sdenee 246:1309- 
1312 (1989): Seoger. ef al.. Sdonca. 219:983-983 (1983). VPF is currently 

known in the art as VEGF A. 

The p resent i nvention uses a plasmid called pUVEK15 of approximately 3068 
base pairs (bp). The pUVEKIS plasmid is characterized for including a 
citomegalovinjs (CIWIV) promoter, a chimeric intron. a DNA fragment containing 
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Having described the invention in general terms, it win be more easily underetood 
by reference to the faUowina examples which are presented as an illustration and 
are not intended to limit tlie present invention, save when specifically indicated.- 
Exnmpfe 1 — — — ~— 



Eighty Landrace pigs weighing approximately 25 kg (aaround 3 months of age) 
were submitted to the fallowing protocol: 1) each Individual underorent clinical 
and laboratory assessment of good health: 2) a sterile thoracotomy was 
performed at the 4*' left intercostal space under general anesthesia (induction: 
thiopental sodium 20 mg/kg; maintenance: 2% enflurane) and the circumflex 
coronary artery was dissected free from surrounding tissue at its proximal 
portion: 3) an Ameroid constrictor was placed embracing the origin of the 

circumflex coronary artery; and 4) the thoracotomy was repaired.- 

Bxample 2 ; 

Basal Pre-treatment Studies ■■ — 

Three weeks after the first surgery indicated in the previous example, basal (pre- 
treatment) studies were perfomied on the Individuals. The studies were 
conducted under sedation with sufficient doses of intravenous sodium thiopental 
and under electrocardiographic control. Basal myocardial perfusion studies were 
perfomned on each individual. The left ventricular perfusion was quantified by 
single photon emission computed tomography (SPECT) utilizing an ADAC Vertex 
Dual Detector Camera System <ADAC Healthcare Information Systems Inc., 

USA). Sestamibi marked withTc"". — 

The studies were performed at rest and under pharmacological challenge with 
progressive doses of intravenous dobutamine. The dobutamine infusion was 
intemjpted when heart rate was at least a 50% above the basal (rest) values. — 
Individuals fulfilling the inclusion criterium (hipoperfuslon in a teniiory consistent 
with the ciroumflex coronary artery bed) were selected. From the subjects 
considered, only twenty six individuals developed chronic myocardial ischemia 

and were selected as satisfying the inclusion criterium. 

Example 3.- 

Administration of VB6F Plasmid and Placebo Plasmid. 




Induction of Ischemia- 
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The treated group was designated Group l-T. The placebo group was designated 

Group l-P. — — — 

Group II individuals were randomized Into two subgroups (Group ll-T and Group 
ll-P), Eight individuals were allocated to Group rl-T. Two individuals were 
allocated to Group ll-P. The treated group was designated Group ll-T. The 

placebo group was designated Group ll-P. — — . 

A sterile reopening of the previous thoracotomy was performed on each 
individual from both Group I and Group II under general anesthesia (Induction: 

sodium thiopental 20 mg/kg. maintenance: 2% enflurane). 

Each individual from Groups l-T and ll-T received 10 injections and 3 aliquots 
respectively of a solution containing pUV£Kl5 plasmid encoding for vascular 
endothelial growth factor (1.9 mg of pUVEK15 in 1 mL of saline). Each injection 

contained 200 pi of the plasmid solution. 

Each individual from Groups l-P and ll-P received 10 injections and 3 aliquots 
respectively of a solution containing pUVEKlS'^'' plasmid without the encoding 
region for the vascular endothelial growth factor (1-9 mg of pUVEK15^^ in 1 
mL of saline solution). Each injection contained 200 pi of the plasmid solution. — 
Each aliquot was injected intramyocardically. TTie area of injection included the 
hypoperfused zone, the transition zone and the normoperfused tissue 
Immediately surrounding the transition zone. The injections were administered at 
a 45 degree angle in relation to the plane of the myocardium area, avoiding 
Intraventricular administration of the inducing agent The injections were 
homogeneously distributed in the area of injecbon. The thoracotomy was 
repaired In each individual after administration.-^ 



Post-trsatment Studies — ; 

1. HistopBthologicBl end physiological studies. ■■ ■■ 

Five weeks after the second surgery (reoperation), post-treatment studies were 
perfomied on Group I individuals. The individual were sedated with sufficient 
doses of intravenous sodium thiopental. The left ventricular perfusion was 

assessed for each individual following the protocol described in example 2.. 

Aftenvards, the individuals were euthanized. The kidneys, liver, lungs, skeletal 
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were mounted on slides previously wetted in a 0.01% polylysine aqueous 
solution ( Sigma C hemical C o., U .S.A.) a nd d ried a t 37° C. The sections were 

stained with hematoxylin-eosin and Gomori trichromic solution. — — — 

Identification of smootht layer musde intramyocardial vessels (arteriogenesis) 
was performed under immunohistochemlstry employing monoclonal antibodies 
against alplia-actin (Biogenejc Labs. Inc.. U.S.A.) Regarding intramyocardyal 
collateral vessels, only those ranging from 8 to 50 m"! of maximum diameter 
ixi^miis vvere considered for both subgroups of individuals. For quantification of the 

length density of relevant Intramyocardyal vessels, a digital analysis system was 
employed O^idas Kontron, Germany). In addition, the length density for 
intramyocaitlyal vessels ranging from 8 to 30 pm was analyzed. Peripheral 
tissues were submited to a general hystopathologic analysis to detennine 

angiogenesis and other adverse effects. 

To evidence mitosis In the myocardyal tissue, Immunohistochemistiy with 
monoclonal anttbodyies against the Ki67 antigen (Novocastra Labs., U.K.).was 
performed in Grt>up I. The Ki57 is a protein expressed during the whole cell 
cycle except for GO, and G1 eariy phases. The Ki67 expression pattern is not 
affected by DNA damage or by apoptosis induction. See Brown 9t a!.. 
Histopathology. t7:489-503 (1990); Gerdes et al.. J. Immunol., 733:1710-1715 
(1964): Ross etal., J. Clin. Pathol.. 48.1V1113-1 17 (1995). Striated cells whose 
chromosomes presented the Ki67 antigen markedly stained, were identified as 
cardiomyocytes undergoing mitotic process. For the determination of the 
proportion of cardiomyocytes undergoing mitosis process, the number of 
cardiomyocytes nuclei and mitotic events in the myocardiac tissue were 

quantified and mitosis density for each individaul was determined. — 

2. Presence and Expresion of VBGF plasmid.— — 

After the second surgery (reoperation) the Group II individuals were euthanized, 
according to the following chranogram: 2 individuals from Group ll-T after 3 days 
of reoperation. 2 individuals from Group ll-T and 2 individuals from Group il-P 
after 10 days of reoperation, 2 individuals of Gre>up ll-T after 16 days of 
reoperation and 2 individuals from Group ll-T after 35 days of reoperation. 
Necropsies were performed in each euthanized individual. Myocardial tissue of 
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al.. Nucleic Acids Res., 7 7:291 9 (1989). Presence of the protein (human VEGF) 
was evidenced by immunochemistry employing monoclonal antibodies against 
human VEGF (Biogenex Labs. Inc.. USA) — — 



HistopeMagieal and physhloglcaf analysis. — — — — 

The peffusion and histopathological studies showed vascular pranferatlon in the 
jJJjgg myocaidial tissue of treated individuals. The histopathological study also 

"'fao. revealed the induction of mitosis in canilomyocytes. endothelial cells and smooth 

muscle cells of Croup l-T individuals. — 

The stress tolerance index and perfusion Improvement Index were determined 
for each m yocardial s egment of all Group I individuals. Segments of the area 
under risk were studied. Then tha mean values of these myocardyal tissues were 
calculated. In such a way that a sole value of the area under risk for each indesx 
in each individual was obtained Finally, the indexes obtained in each individual 

were averaged to obtain the values corresponding to Groups l-T and l-P. 

In this way. the analysis of tfie perfusion study revealed that:——— — 

a) Group i-P: absence of statistically significant differences between the pre- 
treatment and post-treatment stress tolerance indexes (paired comparison). This 
result Indicates that there were no significant changes regarding perfusion in the 
placebo group, after treatment.— ^ — — — — _ ; — 

b) Graup l-T: post-treatment stress tolerance index significantly higher than pre- 
Ireatment stress tolerance index (paired comparison). This result indicates that 
perfusion improved significantly in the Group l-T individuals after treatment. — — 

c) Pre-treatment stress tolerance indexes: absence of statsBcally significant 
differences between Group l-T individuals and Group l-P individuals (non-paired 
comparison}. This result demonstrates that perfusion vvas homogenous for both 
subgroups before treatment. — 

d) Post-treatment stress tolerance indexes: Group l-T Index was significantly 
higher than Group I-P value (non-paired comparison). This result indicates that 
after treatment. Group l-T individuals showed a better stress tolerance than 
Group l-P individuals 

e) Perfusion improvement indexes: The mean value for Group l-T individuals 
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the perfusion and stress tolerance of Group l-T individuals. See Tables 1 and 2: 

Rgs. 1 and 2. — — — — 

The histopathological study showed statistically significant differences In length 
density and mitotic density indexes between both subgroups. The Group l-T 
individuals presented higher mean values for these indexes w/hen compared to 
Group l-P individuals. See Tables 3. 4 and S; Figs. 3, 4, 5, 7. 8. 9. ip and 11. 
These results confimied neovascular proliferation in the tissue of the group of 
individuals treated in vivo. Vascular pronferafion evidently implies an increase in 
the number of cells fomiing part of these neovessels {endothelial and vascular 
smooth muscle cells). See Figs. 10 and 11. Therefore, the administration of the 
inducing agent enhanced mitosis of vascular cells m the indtvlduals treated. 
Additionally, the group of individuals treated with the Inducing agent showed a 
proportion of cardiomyocytes in mitotic process more than 5 times higher than 

the control group. See Figs. 5, 7 B and 9; Table 5. 

Angiogenesis or other adverse side effects were not detected in the peripheral 

tissues of the treated individuals (Group i-T). 

2. Presence and Expresion of the VEGF Plasmi d 

IVIolBcular studies showed presence of plasmid DNA in injected myocanjiai tissue 
of all individuals. Plasmid DNA encoding for VEGF was found in the studied 
tissue of the Group ll-T individuals. Racebo plasmid DNA was found in the 

studied tissue of the Group ll-P individuals. 

A transcription curve (presence of mRNA) showing a pealc by day 10 post- 
reoperation was obtaiined in the Group ll-T individuals. See Fig. 6; Table 6. 

Presence of mRNA in group ll-P was negative. 

Immunohistochemlstry revealed presence of protein in cardiomyoeytes and in 
myocardya) insterstitial cells In Group l-T individuals (day 35). In Group l-P 

individuals, immunohitochemistry was completely negative. — 

TabiB 7. 







Pre-treatment (1) 


Post-treatment (2) 


Mean — ■ 


a 


Mean 




p value — - 
(1)vs(2)— 
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scope of the claims of the present invention. All the publications herein quoted 

are included herein as references to the invention's description. — — — 

Ctaim s 

What is elaimea is: ____ — 

1. A method to induce neovascular proliferation and tissue regeneration 
characterized for the administration to a tissue of a nucleotide sequence 
encoding for the active site of a polypeptide characterized for comprising the 
amino abld sequence (SEQ 10 No. 1): ■■ 



Ala Pro 


Met 


Ala 


Glu 


Gly 


Gly 


Gly 


Gin 


Asn 


His His 


Glu 


Val 


Val 


Lys 


Phe 


Met 


Asp 


Val 


TyrGIn 


Aug 


Ser 


Tyr 


Cys 


His 


Pro 


He 


Glu 


Thr 


Leu 


Val 


Asp 


lie 


Phe 


Gin 


Glu 


Tyr 


Pro 


Asp 


Glu 


lie 


Glu 


Tyr 


lie 


Phe 


Lya 


Pro 


Ser 


Cys 


Val 


Pro 


Leu 


Met 


Arg 


Cys 


Gly 


Gly 


Cys 


Cys 


Asn 


Asp 


Glu 


Gly 


Leu 


Glu 


Cys 


Val 


Pro 


Thr 


Glu 


Glu 


Ser 


Asn 


He 


Thr 


Met 


Gin 


lie 


Met 


Arg 


lie 


Lys 


Pro 


His 


Gin 


Gly 


Gin 


His 


He 


Gly 


Glu 


Met 


Ser 


Phe 


Leu 


Gin 


His 


Asn 




Cys 


Glu 


Cys 


Arg 


Pro 


Lys 


Lys 


Asp 


Arg 


Ala 


Arg 


Gin 


GKi 


Asn 


Pro 


Cys 


Gly 


Pro 


Cys 


Ser 


Glu 


Arg 


Arg 


Lys 


His 


Leu 


Phe 


Val 


Gin 


Asp 


Pro 


Gin 


Thr 


Cys 


Lys 


cys 


Ser 


Cys 


Lys 


Asn 


Jht 


Asp 


Ser 


Arg 


Cys 


Lys 


Ala 


Arg 


Gin 


Leu 


Glu 


Leu 


Asn 


Glu 


Arg 


Thr 


Cys 


Arg 


Cys 


Asp 


Lys 


Pro 


Arg 


Arg~ 













2. A method, according to claim 1. characterized liecause the tissue comprises 
tissue formed by eukaryoHc cells. — — 

3. A method, according to claim 1 , characterized because the eukariotic cells 
comprise muscular cells. 

4. A method, according to daim 3, characterized because the muscular cells 
comprise striated, smooth and myoepithelial cells. ■ — 
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8. A methctd, according to dsim 1. characterized because the euKaryotic cells 
comprise mammalian cells. ^ 

9. A method, aocording to daim 8. characterized because the mammalfan cells 

comprise porcine and human cells. ■ 

10. A method, according to claim 9. characterized because the mammalian cells 



11. A method, according to claim 1, characterized for comprising the localized 



12. A method, according to Claim 1, characterized for comprising the induction of 
localized angiogenesis /n vivo, in vitro and ex vivo. — r 

13. A method, according to claim 12, characterized for comprising the induction 
of angiogenesis in normoperfused tissue in vivo, in wtm and ex vivo. 

14. A method, according to claim 12, characterized Ibr comprising the induction 
of angiogenesis in ischemic tissue in vivo, in vitny and ex vivo. ■ 

15. A method, according to daim 12, characterized for comprising the induction 
of angiogenesis in myocardial tissue in vivo, in vitro and ex vivo. 

16. A method, according to daim 1 , characterized for comprising the inducition of 
arteriogenesis in Wvo, in vitro and ex vivo. _____ 

17. A method, according to daim 1, characterized for comprising the Induction of 
localized arteriogenesis. — 

18. A method, accxirding to claim 17, characterized for comprising the induction 
of arteriogenesis in normoperfused tissue In vivo and ex vivo. 

19. A method, according to daim 17, characterized for comprising the induction 
of arteriogenesis in ischemic tissue In vivo and ex vivo. — — 

20. A method, according to claim 17. characterized for comprising the induction 
of arteriogenesis in myocardial tissue in wVo and ex vivo. — 

21. A method, according to daim 1, characterized for comprising the induction of 
localized vasculogenesis in vivo, in vitro and ex vivo. 

22. A method, according to claim 1. characterized for comprising the induction of 
localized vasculogenesis. 

23. A method, according to daim 21 , characterized for comprising the induction 
of vasculogenesis in normoperfused tissue in vivo and ex mi/d.-~ — ■ 




are human cells. 



induction of ' 



pmltferation.- 
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27. A method, according to claim 1 , characterized for comprising the induction of 
tocallzed lymphangiogenesis. — 

28. A method. actJOfding to daim 26. characterized for comprising the induction 
of lymphangiogenesis in noimoperfused tissue in vivo and ex vivo. 

29. A method, according to claim 26. characterized for comprising the induction 

of lymphangiogenesis In ischemic tissue in vivo and ex vivo.— — 

30 A method, according to claim 26. charactertzed for comprising the induction of 



31. A method, according to daim 1. characterized for comprising the induction of 
mitosis in vivo, in vitro and ex vivo. - ■ 

32. A method, according to daim 1 . characterized for comprising the induction of 
localized mitosis In tissue formed by euKaryotic oeus. — 

33. A method, according to daim 31. characterized for comprising the induction 
of mitosis in eukaryotic cells of nomroperfused tissue in vivo, in vitro and ex 
vivo. 

34. A method, according to daim 31. characterized for comprising the induction 
of mitosis in eukaryotic cells of ischemic tissue in vivo, in vitro and ex vivo. 

35. A method, according to daim 31, characterized by comprising the mitosis in 
eukaryotic cells of myocardial tissue in vivo, in vffio and ex Wvo. 

36. A method, according to claim 1, characterized for comprising the induction of 
tissue regeneration. — • 

37. A method. according to daim 31. characterized for comprising die induction 
of tissue regeneration in normoperfused territories in vivo, in vitro and ex wvo.— 

38. A method, according to daim 31, characterized for comprising the induction 
of tissue regeneration in ischemic territories In vivo, in vitro and ex vivo. 

39. A method, according to claim 31. characterized by comprising the induction 
of myocardial tissue regeneration, in vivo, in vitro and ex vivo. 

40. A method, according to daim 1. characterized because the nudeotide 
sequence comprises genomic DNA. copy DNA and messenger RNA encoding 

for the active site of the polypeptide having the sequence SEQ ID No. 1. • 

41. A method, according to claim 1. charaderized because the nudeotide 
sequence comprises genomic DNA encoding tor the active site of the 




lymphangiogenesis In myocardial tissue in vivo and ex vivo. 
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44. A method, accordtng to claim 43. characterized because the vector 
comprises a viral vector. — 

45. 'A method, according to daim 44, characterized because the viral vector 
comprises an adenovirus, adeno-assodated viruses, retrovirus and ientivirus. 

46. A method, according to claim 43, characterized because the vector 

cuMSO comprises a plasmid vector. ^— 

r^VNotL ^ i^sthod. according to daim 46, characterized because the plasmid vector 

' is pUVEKIS. __ 

48. A method, according to daim 1. characterized because the nucleotide 
sequence is transported by a lyposome. 

49. A method, according to daim 46, characterized because the plasmid vector 
is transported by a lyposome. — : 

50. A rnethod, according to daim 1, characterized because the nudeotide 
sequence is comprised in a suitable pharmaceutical compound. 

51. A method, according to daim 1, characterized for comprising the 
administration of the pharmaceutical compound by parenteral, sublingual, 
inhalatory, oral and rectal routes. 

52. A method, according to daim 51. characterized because the administration of 
the pharmaceutical compound by parenteral route comprises the intravascular, 
intracelomic, intramuscular, subcutaneous, intraspinal, topical and intracardiac 
administration.' — — . ■ 

53. A method, according to daim 52. characterized because the intravascular 
administration comprises the intravenous snd Intra-arterial administration."———' 

54. A method, according to daim 53, characterized because the Intra-arterial 
administration comprises the intiacoronary, intra-aortic, intrafamoral, 
intrapopliteal. intrapedialis, intra-posterior tibialis, Intracarotideal and Intraradialis 
administration. 

55. A method, according to cJalm 51. characterized because the Intracelomic 
administration comprises the intrBpericardiel, intraperitoneal, intra-amniotic sac 
and intrapleural administration. ■. — 

56. A method, according to daim 52, characterized because the intramuscular 
administration comprises the intramyocardial and Intra-peripheral musde 
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59. A methcxl. according to claim 58, characterized because the administration 
by mucous absorption oompn'ses the administration through the conjunctival, 
nasopharyngeal, bucopharyngeal, laiyngopharyngeal, vaginal, colonic, urethral 
and vesical mucosas. ■ ■■ — -- ., 

60. A method, according to daim 59, characterized because the administration 
by absorption through the bucopharyngeal mucosa comprises administration 



B. CUMBO 

■jjf^,^'** through-yugalia. gingovoyugalia and gingivolabialis mucosas. 



61. A method, according to daim 52, charactsrized because the intracardiac 

administration comprises the Intra-atrial and intraventricular administration. 

■ 62. A method, according to claim 61, characterized because the Intra-atrial 
administration comprises the intra-left atria administration and inlra-nght atria 

administratian. ■ ... — ^ — . . 

63. A method, according to daim 61, characterized because the Intraventricular 
administration comprises intra-left ventricle administration and intra-right ventride 



64. A method, according to daim 1, characterized for comprising the 
adminlstratbn of the pharmaceutical cornpound in sufficient doses. — 

65. A method, according to datm 1, characterized for comprising the 
administration of the nucleotide sequence by tntramyocardiai-transeplcardial 
injediorl under direct visualization.^ . 

66. A method, according to daim 1. characterized for comprising the Injection of 
the nucleotide sequence perpendicular to the plane of the area of injection.—— 

67. A method, acconJing to claim 1. characterized for comprising the 
homogeneous injection of the nucleotide sequence in the area of injection. 

68. A method, according to claim 1, characterized for comprising the 
administration of the active site of the polypeptide encoded by the sequence 
SEQ ID No. 1. — — 

69. A method, according to claim 1, characterized for comprising the 
administiaOon of the polypeptide encoded by the sequence SEQ ID No. 1. — ~~ 

70. The pharmaceutical compounds accorting to daim 50. 

There are two illegible signatures. On© of them is followed by: HUMBERTO DE 
PASQUALE. ATTORNEY.- 
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THERE IS A FORM WRITTEN IN GERMAN 

TECHNICAL DATASHEET 

(10) PUBLICATION No.: AR . 

(21) APPLICATION No.: 

On the left, there appears the Argentinian Coat of Arms ~— 

(19) I.N.P.I 

Argentine Republic 

(51) INT. CL- P010102313 — 

(12) X INVENTION PATENT— 

UTILITY MODEL -. . 

(22) FILING DATE: — 

(30) PRIORITY DATA: 

(41) APPLICATION PUBUCATION DATE; 

BULLETIN No.: 

(61 ) ADDITIONAL TO: — 

(62) DIVISIONAL FROM: — - 

(71) APPLICANT(s): BIO SIDUS S.A Constltucidn 4234 - Buenos Aires City 

ARGENTINE REPUBLIC - Fundacion Universltarla Dr. Rene G. Favaioio. Solfs - 
453 - Buenos Aires City - ARGENTINE REPUBUC. > 

(72) Inventorts): ~— 

(74) Agent. 611 — — — 

(83) Micnjorganisms deposit -— . 

(54) TITLE OF THE INVENTION: 'METHOD TO INDUCE NEOVASCULAR 

PROLIFERATION AND TISSUE REGENERATION". 

(57) The present invention refers to a method for inducing neovascuiar 
proliferation and tissue regeneration In mammals. The claimed method is 
characterized for the administration of a nucJeotfde sequence encoding for the 
active site of the vascular endothelial growth factor (VEGF). into a Ussue. The 
method induces cell mitosis, myocardlogenesis. and the angiogenesis, 
arteriogenesis. vasculogenesis. lymphangiogenesisin mammalian tissues. The 
method employs a plasmid vector for the ti:ansport of i he e ncoding n udeotide 
sequence. The administration is performed by intramyotaidial route. 
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riMVENTION PATENT.. 



IsucjOTta Under Proceeding P010102313. an INVENTION PATENT application has been 



RECEPTION DESK.— 

I. VIVIANA BEATRI2 CUMBO. A SWORN PUBLIC TRANSLATOR, DO 
HEREBY CERTIFY THE FOREGOING TO BE A TRUE TRANSLATION INTO 
ENGLISH OF THE PHOTOCOPY OF THE ORIGINAL DOCUMENT IN 
SPANISH LANGUAGE, ATTACHED HERETO. WHICH I HAVE HAD BEFORE 
ME. DONE AND SIGNED IN BUENOS AIRES. ON THIS NINETEENTH DAY OF 

JANUARY. TWO THOUSAND AND FOUR. - 

YO. VIVIANA BEATRIZ CUMBO. TRADUCTORA PUBLICA MATRICULADA, 
CERTIFICO POR LA PRESENTE, QUE gSTA ES TRADUCCION FlEL AL 
IDIOMA INGL6S DE LA FOTOCOPIA DEL DOCUMENTO ORIGINAL 
REDACTADO en IDIOMA CASTELLANO, ADJUNTA A LA PRESENTE. QUE 
HE TENIDO A LA VISTA, Y A LA CUAL ME REMITO. EN BUENOS AIRES, A 
LOS DIECINUE\^ DfAS DEL MES DE ENERO DE DOS MIL CUATRO. 



filed- 



Buenos Aires, 



-.2001. 
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LEG ALIZACION 

laSresente el COLEGIO DE TRADUCTORES PUBLICOS DE LA ClUDAD DE BUENOS AIRES 
Cen vlrtud de la facultad que le confiere el artfculo 10. inc. d) de la Ley 20.305, certifica que la 
flrma y sello que apareoen en el documento acflunto. concuerdan con los correspondientes 
al traductor CUMBO, VMANA BEATRIZ 

qua obran en nuestros registros en e( folio tomo 

INGLES 347 9 

La prasente legalizacidn no Juzga sobre el contenido ni sobre la forma del docajmento. 
Buenos Aires. Legalizacldn mmem: 1476 / 2004 /T1 
F9Cha:28/01./2Q04 
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